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= (54) Title: SURFACE-TREATING AGENT COMPRISING INORGANIC/ORGANIC COMPOSITE MATERIAL 

= (57) Abstract: A surface- treating 

agent characterized by comprising: 
a hydrolyzable metal alkoxide 
and a hydrolyzate thereof, a 
fluorine compound which is a 
perfluoroalkylated compound 
having a functional group 
reactive with the hydrolyzable 
metal alkoxide (A), and an 
adhesion improver. With the 
surface-treating agent, a film is 
obtained which has transparency 
and durability while retaining 
excellent unsusceptibility to 
fouling and a low refractive index. 
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*m#mmmm, ¥m#m&mm. %&m&*m. mmm, tv^^-z 

)^77^H -<y^7K ^*^-f'J#*'fb (WDM) &m*/**r^ J 4 



WO 02/077116 



PCT/JP02/02646 



2 

f 5^fe3fl s lftfft$^*CV^« 0 liil #HPg6 4 - 1 5 2 7f*j;oXSi 

11502 3^mKnw^(om^^^y^mm&^i^m^^mm 

2t$*l/TV^„ £fc, W7-1 2 6 5 5 2 ^fR^fi^MfbM^^ y 
— htf&^fiir&j78xfimM£tlT^Z> 0 £ bi^s #FI2 0 0 0-1 70 2 

J. Applid Polymer Science, 65 (12), 2387 (1997) fcfi N SfaM4<£>&&|$ ■ #851 

V^5 0 Wz-l£4fefflffi6 4-8 6 1 0 1 -^fTete, £&<D$m\^ ±t UTZt 
4-338901 -§^Slt?r±. IH«^gltB&Jh«|J:K:5|c«S^7 /-^WHfcKP ^ 
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n *c-yrl/*&m bfc N Wm&fe<0 CRT 7 J /U? — $ frlX\ ^ 6 „ 

St# y i¥6- 2 9 3 3 2^ST1i/7^f 7;I/tP7/^;I/ 

-r<, mim<Dmm<D®&&mikisi£zmm&Gvx^z> 0 7^«t* 
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^x.«f#H 2001-272505 #^^!B«$ttTV>S*P < N ^St^P* 

mt~t% «t 5 ^^^©Rlrt&JtJ|j|^#^E-#-5 0 *fc N J. Non-Cryst. Solid, 
121(1990)294-302. ^t>, ^i®3t^|ti|SHIi^lfl©Mifc^Ii«li- 

& —mb temtTkm^mn l 5 5 sjb^wj § r ^ ^ *> 5 „ * 
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(C) a^lRl-t^J 

( i ) 1 5 0-1 6 0 0I^m«JHB«©MI(Bl^bH.^^^«H4^^:^3V^•r % £ 

#t^2 0 %KTT*fco i o 0nm^_hC0f«^^-LT, 

io ( i i ) mjmmm^mm^ m^^—^ 6 . omj/mmt^si £ -^m^kt 

r. ©ft^S (A-l) j&nTk^tfe&JST/i^ ^ K*3 «t t)^<D^7k#«?^ 

(B-i) ym*^t2mm\&m 

mm (Mitf2~io© tfcotuv^ — m v 
^=1^^^?) -cabs- ^j5s^bv\ 

20 01 ft, HifeM 7 N 9 *3 «fc T>* 1 0 is. b m^ttMM 2 3o £0*3 t?# tlXL&mfc 

0 2 «\ HiSM 7 N 9*3«fctfio&b t>l^tb$^M 2 *3 «t t>* 3 -e# b ftfc&JR fcl 
25 6tSr*t^7 7"CJ)5. 

H3!t mmm i . 9^j;t;io^b on- jtt&M 2 33 ± o* 3 xn h wt&mz. 
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(A) (1) : 

R 11 a (R 12 0) b M{0-MR 11 6 (OR 12 ) h } f -R 11 i (OR 12 ) e (l) 

dr^T/l/^r/l-S, 4fcttry-/I/S**U Mfi^JgSr*-t"o ateO~3 N bte 
0~4 N a + b = 2~4 N dfil^fcfiO, e fi£ 1 3: fcft 0 N d + e = l, f f A 
0~1 0, 0!l;U:£O~4 N g«:0~3, h«0~3 s g + h = 1 ~3-e&5, K 
e*5j;TJ*h<£>4>&< t% lO^lPJitfeS. ] 

LV\ R u :fe£U«R 12 Oj^*im, 1-18 (T JJ — /PSSr^tf»^tC 6 ~ 1 8 

R R 

n \ 0 Si 

0 R^Si iO^-R 
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J&ft (B) -jftst (2) : 



R^OCF 2 CF 2 CF 2 )^OCFCF 2 -)— (oCF 2 ^p* 



CF 3 



f OCF 2 CF 2 ^ — OCF(CF 2 )- 
Z 



Y 

CH 2 C- 



(CH 2 )~ M— (R 1 )^ 



m 



-x 
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(C) (Dmm^m^^-n, 10mJ/m a £*_fc^ Mx.«15mJ/m 2 ^_b N # 
^20mJ/m 2 ^_h, #SU^30mJ/m 2 .!^_b7;fc3 o f$ft (C) ff^^i 

(C) 5 0 0 J^_h N M%.&1000&,.t<D3-W7 j isVRSL 

io ^/h N iffflRvmmtmMte, (a) ~ (o \zm%.x^ 

(D) Sr^Wi-«-i^0*UV\ t7y»^ (D) fi % (A) £KJfc 
t5S> Mill T/l/a^V^^ t Kn^^Ks 75 

15 ^7y#s^# (d) « N ^m&^^&v&mm^±^&?m-tz> 

t7yif^ (D) W^^*500J^-b<D— ^ (3) : 
- (M) x -(N) y - 
20 [5£cK x*3,fcT*yfi3\ 1~5 0 0T?&5„ 

#5S^M«, 5£ (M) : 

-(cx^ 2 — cx 3 -)- 

| (M) 

(cx^-^c^orRf 1 



25 
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r/V3^i//H N ^/l^^^rv'/^S. •Yyv'T^-M, ^fcJSmkOSJ&S&r 
Wit^fuNtt, 5£ (A) : 

hooc-(r 1 )-cx 6 =cx 7 x 8 (A) 




F, CHg^fdf^CFj-e, X^ctOTHiPC, H*fcf±F-C4>3o ff*0* 

^LT N — ^ (3) ol^li, «a&^fiMSr0.l~99.9*/k%33j;tJ«*»3g#. 
f&N&O. 1—99.9%^-^ ^3p*&^ : f-fl:i65500~1000000 > T?fcS'g > 7y3flM-Q^Tfc 

<*B7k^tt^MT/^=i= 3 rv'K (A) > 
(A) «r^TU ^ (A) £ & loOT/k3^v'Mft«^i^f 

(1) : 

R u a (R 12 0) b M{0-MR 11 & (OR 12 ) h } f -R 11 d (OR 12 ) e ( 1 ) 
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5 — b«;0~4, a + b = 2~4 N dfil^fcflCK e 1 SfcfiCK 

d+e = l, f (iO~10, Mitf0~4, g«0~3, htt0~3. g + h = 
l~3-?fe«9, b s e ^ ctt^h ©^>^ < i t> 1 1 ^±-efe§„ ] 

10 (R 11 ) n M (OR 12 ) m 

OCT, R u {3:7V^3v^ /^^Uo^ls T^Dn^i, t^/Htf 

15 4 N nf£0~2 > #^0^fc«l N m+n=3~5, #^4-efc6 0 ] 

in7k^?tt^ar^=i ^rv' k (a) ©7;^ 3 v'Sifcte i~i2, M^rf i ~ 
20 <P&*#fi0!i*.tf e ~ i 8 -vhZa \f^m^(D^m^is^w3 i/i?/vm$ 

T/^/^S^iftffcte 1 ~ 6 *T*&o T J: V \ 
25 M G&JR) OMr± N 5-4m (Si) N (TO > T/i^^A (Al) , v> 

/t^-(>A (Zr) N (Sn) N %k (Fe) N h V (Na) > ^r^v-^A 

(Mg) „ y> (P) „ ffiM (S) N ^y»>A (K) s %>v*/*?^ (Ca) „ 
WJ* (Sc) N /-S^v^A (V) % (Cr) > *WlfV (Ma) „ 

(Co) , (Ni) s ft! (Cu) N Mm (Zn) , *A (Ga) , ^ 
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~t?& (Ge) „ xm (As) „ (Se) N /l^v^A (Rb) N ^hn^ 

A (Sr) , v V V VJ* (Y) „ (Nb) „ V (Mo) , *F?!) 

A (Cd) „ J\ (In) N TlsT^l/ (Sb) s r^;u (Te) , i?->^A 

(Cs) N s<V?J>> (Ba) N (La) s ^7^^ (Hf) % ?^?;V 

5 (Ta) N t^tf*^ (W) , (Hg) N ^yi)A (11) N fo v (Pb) N If* 

(Bi) , y^-^A (Li) „ -<y D ?A (Be) N ^<>Sf (B) „ ± V tr & 
(Ce) , rf^Hr^J^ (Pr) , **i?J» (Nd) , ^n^^A (Pm) N f-v 
y^A (Sm) „ ^^nfr)^ (Eu) N tfKP^A (Gd) „ 7VHf»>A 
(Tb) „ i?^^n^A (Dy) „ ~fo;V%i}K (Ho) „ ^/Vtf^A (Er) , ^ 
10 (Tm) N -fyfW^ (Yb) N *5 SXf>>V s r s f'i7 A (Lu) T*feS 0 

>DP7K^?'l4^«T/^=i^vK (A) ©ffltt, 
fh^b^WV [Si(OCH 2 CH3) 4 ] ( 4 irfg) 
^ hyxb^y-yy [CH 3 Si(OCH 2 CH s ) 3 ] ( 3 WIB) 
v 5 ^ ^vl^CA^ h ^ [(CH 3 ) 2 Si(OCH 2 CH 3 ) 2 ] ( 2 Wfi) 

15 f]J^ fvl^ h is [(CH 3 ) 3 SiOCH 2 CH 3 ] ( 1 #16) 

[(C^CH^^^^iCOCHaCH^^-COCHaCH,)] 

(n = l~4) (6~12tl) 

20 £fc, 

4 y v-^— h h y ^ f> ^y-yy ^ [OCNC 3 H 6 Si(OCH 2 CH3) 3 ] 

^ y i/vVl^P tr h y ^ h ^i/is? ^ [CH 2 OCHC 3 H 6 Si(OCH 2 CH 3 ) 3 ] 
T^/P If /l^ byxf^^yy [NH 3 C 3 H 6 Si(OCH 2 CH 3 ) 3 ] 



25 
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CR 4 R 5 =C A 1 -M 1 (OR 7 ), 



CR 4 R 5 =C C-0-A 1 -M 1 



'n 



o 



tt^itffc 1~4 ©7;^St?fc t) N A 1 ^ jfiS8l^*/ttt 2 ft©fllT?fe 
19 „ Si, Ti, A U Zn, Sn, F e ft if ©4tJR"C*> ntt 1 ~ 3 T? 

CH 2 =CHSi (OCHg) a (if-;vM)^^^7y) 
CH 2 =CHS i (OCH 2 CH 3 ) 3 ( MJ f ^-%/-yy y) 



CH 3 

CH 2 =C COCH 2 CH 2 CH2Si(OCH3)3 

6 



CH 3 

CH 2 =C— COCH 2 CH 2 CH 2 Si(OC 2 H 5 ) 3 
6 



CH 2 =CH 




O) - CH 2 NHCH 2 CH 2 NH(CH 2 ) 3 Si(OCH 3 )3 ■ HCI 
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(N-[2-(tf rr/WO^/iyr 5 y )^^W]-3-T 5 J \f/v MJ y b =3r->i^ V • 

mmm 

p 

CH 2 =C— C-0-Ti(OiC 3 H 7 ) 3 
CH 3 



<^°— 7/^pstt©7 ymits-m (b) > 

(B) f* s M&fc^ ~m^, (2) : 



Re-f-OCF 2 CF 2 CF 2 )-(oCFCF 2 ^— (oCF 2 -^ — * 



'a N I y b 
CF 3 



* — f-OCF 2 CF 2 -) — OCF(CF 2 )- 
d ! ( 

Z 



-CH 9 C- 



(C H 2 )- m_ (R i )3n 

(R 2 )n 



-x 



teo~2 N p(ii~io<z)##:^, J;7cMte;i:J^ ^fcte-f y->r^— 77/i^> 
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-e^ £ n 6 it^-^h o T J; v\ 

jR5£ (2) R f ttSBfi^ 



1-16 



C,F f 



C a F, 



£>3 0 Y(Ifclt5&t7/^^Si bTfiii^ ^m^Cl~50fe^)^ff 

P^VI^ R 3 Ol, R 3 COOl, (R 4 ) 2 C = C (R 3 ) C OS, (R 3 ) 2 C 
= NOl, R 5 C = NOl, (R 4 ) 2 NS, &tJ«R 3 CONR 4 Ll\ 



CH 3 OS, C 2 H 5 om~?h& 0 R 2 



&}?<mWtl~ ffi<Dmk7}<m&~?&&o a, b, C> dtt0~2 0 0©ii 

Kso-cfes, pfcitnt}-±2&L±<Dmk'V$>*), b< tti~i o©ii 

-CfctK £ btofr* b < « 1 — 5 co^CTrfeSc ^ymit^-m (B) <Df£W 
^•^*«5 X 1 0 2 — 1 X 1 0 5 T?fe"9, L< fil X 1 0 3 ~1 X 1 0 4 T?&> 

*7c, ±fB<z?— jKSt: (2) -Qm^fi^^y>it^m<DmtL,x s 

R^-(-0CF 2 CF 2 CF 2 )-(0CFCF 2 )— (0CF 2 j^* 

CF 3 b 



* f-OCF 2 CF 2 ^— OCF(CF 2 )- 

Z 



CH 2 C- 



(CH*)- M— (R% n 



X 
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^7^k&l%9<D$f-$iL\,^Wm<Dh(DbVX^ R f ^C 3 F 7 £-efc!9, a^i 



C 3 F 7 — hOCF 2 CF 2 CF 9 -h- 0(CF 2 )- 

/q 2 



-CH 2 C- 



(CHa) Si — (R 1 ) 3 



m 



H 



-To ] 

/V7^tnltf©7j'ift^l) (B) ©Flltt, OT©ir*5«9 T&3 D 
10 2— ^/M-p^^vt^^vt' hV ^ b^isi/?^ 

[CFgCF^CF^F^aCH^H^SiCOCH^H^)^, 

[CF 3 CF 2 (CF 2 CF 2 ) 4 CH 2 CH 2 -Si(OCH 2 CH 3 )3], 
2 — :7/M"P Kf^^f^ h y ^ h^v^i^ ^ 
1 5 [CF 3 CF 2 (CF 2 CF 2 ) 5 CH 2 CH 2 -Si(0 CI^CH^g] „ 

[CF 3 CF 2 (CF 2 CF 2 ) 6 CH 2 CH 2 -Si(OCH 2 CH3) s l, 

2 - y )v^r nOr? J-JV=c- $ y [CF 3 CF 2 (CF 2 CF 2 ) 3 CH 2 CH 2 OH] , 
2 -s*~'7,\s$-vi<fl/jv^# J —;V [CF 3 CF 2 (CF 2 CF 2 ) 4 CH 2 CH 2 OH], 
20 2 - 7 ;u$- n Kt^/Ucc ^ / — tv [CF 3 CF 2 (CF 2 CF 2 ) 5 CH 2 CH 2 OH], 

2 -/^—^/^p^ h 7T^x^y — ,v [CF 3 CF 2 (CF 2 CF 2 ) 6 CH 2 CH 2 OH], 
2 — 7/^13^-^ <^yl/rn^yl/ M)^pp 
[CF 3 CF 2 (GF 2 CF 2 ) 3 CH 2 CH 2 -SiCl 3 ], 

25 [CF 3 CF 2 (CF 2 CF 2 ) 4 CH 2 CH 2 -SiCl s ], 
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2 —s*.—7 /v^ru Y s f*/jvai.f-/v MJ^dp -yy y 
[CF 3 CF 2 (CF 2 CF 2 ) 5 CH 2 CH 2 -SiCl 3 ], 

2 jv-drnj- \> s 7 s f%fAsx. e f')V Y V 9 n n -yyy 
[CFgCF 2 (CF 2 CF 2 ) 6 CH 2 CH 2 -SiCl 3 ] > 

5 3 -^-7}VHruHr^ ^;v- l , 2 -^^y^n^y [CF 3 CF 2 (CF 2 CF 2 ) 3 -Gly], 

3 -^—yjv^rxif-yjv- i , 2 -^^yrfu^y [CF 3 CF 2 (CF 2 CF 2 ) 4 -Gly], 

3 Kf^- 1 , 2 -^tK^v^p^^ [CF 3 CF 2 (CF 2 CF 2 ) B -Gly], 

3 —s<—-y/UJruT h 7T^- 1 , 2 -^tJ^v-^p^V 
[CFaCF^CFaCF^e-Gly], 
10 (Gly tt^U^/V'^fcSo ) 

2 — 7x- h 

[CF 3 CF 2 (CF 2 CF 2 ) 3 -CH 2 CH 2 0} m -PO-(OH) 3 .J, 
2 — 7^0 7*^3:^*^ 7 a- h 
[CF 3 CF 2 (CF 2 CF 2 ) 4 -CH 2 CH 2 0} m -PO-(OH) 3 .J, 
15 2-/>°-7/^n Kf M^7x- f 

[CF 3 CF 2 (CF 2 CF 2 ) 5 -CH 2 CH 2 0} m -PO-(OH) 3 .J. 
2— 7/^nr b^^v-^cc^^^^a— b 
[CF 3 CF 2 (CF 2 CF 2 ) 6 -CH 2 CH 2 0} m -PO-(OH) 3 J, 
(m = 1 ~ 3 ) 

20 7/l'X-X3m$ff<0'7 (B) COS?*, iP*^#Ht^JRT^3»¥^ 

K (A) 1 0 OiaBR^bTO. l~3 0 0li^ iitf5 0~2 0 0fi 

<^*ttfp]_b^J (C) > 
25 *H(^lt5^fttlPl±l (C) OSiiliAx^- (y s ) « N 10 

m«±, 1 5 mW±, 2 0 mJ/m 2 ^_L-efe Sii #S£FS bV \ 

«*tt|FiJ-fcSI (C) ©0!I£LTWu *°!J^^7!J;^; PMAA (^15 5 0 
0 0) y =71. Omj/m\ ^^7!);Vp|^f/W ^^!)p^-77a 
hV * Y^is^y^&M&W- ; P (MMA-TMSM) (=9/lmol 
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Jt;^ilOOOOO) y =37. 6mj/m 2 W(f^5„ tfc> S 1 

£ l< mm\^m\ co 5 0 o^_l, ^1 000 

ft, (a) ^«-^«z:fi^*5J;t5^jlT/^3^->F£^^i-6^/^- CBA 

5 r r ( a ) &#£v^j ) > (b) ~© (a) m^t^m^m^mfD^Amt^- 

® (SJTF r (b) ) ^$*4ritJ: 19 #5 r 5o * 

fc s &7y&*l'74^£&ftftZ.tlb*eS'*r~- (a) &£Xfi 

(b) <D^M^-et i J:<, Sfefc: (a) t (b) £&*S-££-£TfcJ:v\, * 

fete, (a) (DM^Pft (b) ©SM©i^^fcoTtiV\ 

10 tfcft (a) fit, -JK : 

R 6 

~CR 4 R 5 =C A 1 -M 1 (OR 7 ) n 

R 6 

CR 4 R 5 =C C-0-A 1 -M 1 (OR 7 ) n 

6 



15 9 s M 1 ^ Si, Ti, A K Z n N Sn, F e ft if ©^JR*C*> 5 , nf± 1 ~ 3 "C 

$)5o ] 

* ^^^^ / tfsajfctf b tl5 „ 
20 T^^^IJ^SM Lt, Will J^T^k<£># s M^£*L3o 

CH 2 =CHS i (OCH 3 ) 3 (}?~/UhV * h^7^) 

CH 2 =CHSi (OCH 2 CH 3 ) 3 ( If^/W b J) ^ > V) 
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CH 3 

CH 2 =C COCH 2 CH2CH 2 Si(OCH3)3 

O 

CH 3 

CH 2 =C — COCH 2 CH 2 CH2Si(OC 2 H5)3 
6 

CH 2 =CH 

< Oy~ CH 2NHCH2CH 2 NH(CH 2 )3Si(OCH 3 )3 ■ HCI 

(n-[2-( tf~/w<>'v 5 /i<'T ^ y )^^/^]-3-r 5 j ~?u tr/i/ h y y h ^ 

(a) ^i*m^f^ (b) J&#0JI1WJ£: b-Ctt, 

^/I^— ter t-T'f/l'tf^/H-f/K n — <V^=-/Hf ^/^-- 7VK 
n — ^^rv'/I/t^/l'X- tvK n - 1 ^ f ^ If ^/Ux-f/K n — Kxv / ^tT= 
/i/x— tvk ^ # y ;v\f z=./\s^—*r/]s^ •fe^/Hfrz/i'cc— x/K 2— ^^vw^^r 

(2) n^tr^/K tf^-^Htf^/K H8£fcfc?~/K tv^yv^tf^/K 
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(3) 3^7- Is ^ ^obTW^ ^y^T>f£^(Da-^-Uy^>m; 

(4) ^=f-Vls^ a — ^f;^fvy, o— y^VV;*^W>\ m-y^/VX^^ 
^ p — y ^VW^W^ p-tert-^f^f^ i^fy-yn^<~/W< 
^if>\ o -y n ny^W>\ m— ^nn^fl/y, p-^np^fi/y, i, 

1 -v>r a^/Uo: =f-vy N p — y h^vO^l/^ N, 5 

(5) (yy) ryy/^ N ^ofy|, -^w^^ -ry^^ 

(6) y^-A- (yy) K ^A (yy) W K 7°nt°^ 

(y y) ry y w-k -f yrnt°A (yy) ry y w-k r^-A (y y) r 
w yy^/v (y y) ry y w- k t e r t --f^ (y y) ry 
y^K -o-^ (yy) ryyw- k r^^ (yy) ryyv- k ^y 
7^;^ (yy) ryyv— k — (yy) ry yw- k ^rrw (y 
y) ryyw— k y-yrA (yy) ryy k ^y^yr-A (yy) ry 
yw~K 2-^/w^;xa (yy) ry y w-K /-a (^y) ryyv- 
-K rv^ (yy) ryy w-k ^y-^vv^ (yy) ry ywh, y^r" 
(yy) ryyw-K k^a- (yy) ryyw-K 9* pa- (yy) 
ryyw— k ^f/y/p (yy) ryyv-K -fy^rry^ (yy) ry 

}) U—ht£}£<DT/U3r/U (yy) 7^y WbS; 

(7) t Kc^y^f-^ (yy) ryyw-K tKn^n^ (yy) r 
y y i^— k t Kn^y-r^A (y y) ry y hte¥<Dt Kn^^rA^A 

(y y) ry y ; 

(8) rccy^^y^^-/^ (yy) ryyw— k 2-t: Ko^y- 3 -y^j* 
z/y°v\?/v (yy) ry v Yta}£(oy^/^isT;v^;v (yy) ryyi/— 

O) ^ f^y^^ (yy) 7^yy-h, ^y^ y ^j- 7 v (yy) ryyw 
— K -yp^dr^^ (yy) ry y w-k 7>^y^^ (yy) ryy 
K ^ f^yy^ (yy) ry y i^— t>*i ? ©7/^^y7^ (y 
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~y 9 y hm ; 

(10) 1/^JJ3-;U*/ (p?^) 7^!iWf, ^h^v^^U 

r^y w-K 7j/^!Jxfwy^ij3^ (^) r^y k 

(11) tf?y ^Dt°vy>/!J jv^j U?) TfVu—h, tv^-fty? 
7^ui/-f N y-zi^^^y^^y^n t°i/v^y 3-/1- (^^) r 

10 ^3J WffeWU^PtV^'Un-^ (^^) 7^!)W MS; 

(12) v^n-^rvvk (7^) 7^!l^f, 4-7f^y^n^^ (^ 
^) T^y V— K v>v^ n-0^,v (y^) T^yi^— K i^v-^n-O^ 

=^ (^) r^y w-k ^^n^<^^jc=/i/ (t<^) r^yw K # 

(13) 7^!)n^f;WV7t^, ?) 7^U^75F, -TV 

:/ b^^/i' (^) r^y^rs: Kn vtf-A'T^sn'f-A' t?v 

/i"T5h\ ^xf^T^/x^ (^^) 7^1)^7 5 F\ ^W^/p 
tVl^ (^) T^JJ/KTS h\ t e r t-^-f^sV 7^1)^7 5 h\ 7 

20 -75Z-3, 7—&* e ?A'$r#<?'A> T^V^T% K N, N-v 5 ^ 

/l- 7^y^7 5 H\ N, N-v^^vk T#VAS7% Kfc*f© 

(14) ^ n h vlt^ fvK ^nf ^gfcx.^vi^ ^nf yi7°n t: 0 /K 
25 /K 4" ^ = i'ttS*?* ^VK -f & ^fife^ac^/K ^wyf^f/K 

(15) (y^) T^Pp-MJ/K a -^pn7^y P - MJ;k a -^nn 
;(f;k7^!Jn^Mj/K a — ^ h 3r^T^ y n ^ h y ;V S a-^Y^^T^V 
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(16) 2 — t Kp ^r^f-^t^/^^f/K 2 — t Ko^r^n fcVU^/V 
31— 7VK 3 — t Kn dp-v^n tf/nf cn/nn— tvk 3 — t Kn ^ft/^vvif ~ 
/U3i— TVl^ 4 - t Kp^t %rf^jv tf rr/^oi— r/K 5 — Kb ^ fcT 

31— TVi^g ; 

(17) 2-tKn ^v-m^vi^r y 7VK 4 — fc Kn ^v-^f^r P /t-cn. 
— x/K ^ y n — /l^e y T y tv^—trtviz if ©jMUE^WT U ^x-r^i ; 

(18) N — tr^/w— 2-t°a y K^ N-^-2-i;^n7^^A/i^0 

(19) WpV 6, 66, 610, 12 ^Jli^ffcft if ^Wfg'&X'l' n 
if Sr^tf 5 r. i: j&st?# 5 0 

3c /U t^yi/x-f^I, ^fcfi^/^^^tfxi/nii^^/k^-^y^/p (^^) T 
^!)WK 3i^ (y^) T^y W-K ^ntVv- JJ W K 

^J^^b75l#^|l!i^^)T\ »Jtt<Dfc5^^-^^^ (hyper - 
branched) ft 6 iiffc rfVKUv-j T*otUV\ W*^ l^Fl 3 

< i: t> 4 j@©*®'s'fgaSr# U lo 5 m&±<D^'gtiB&&&<Ofe&*. 
m&^-tZ^mfc&yo (a) fc, ^tt**i!R^Rlf^'B'tg««i-^fc^7^ 

^mik-sm (a) T^rta^ (i) (i i) ^ns^pr 
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22 



(i i) ^v^r^ir^ y n^hy^s^^^ 3fc*s&<£>- 

X 9 tfWW 3; y^f^ (W0093/14147, US5530092, 

7-330631) , TV^^T^f l^y^T^ >i£ ^ ^vt^T ^ U \s— b^^^f tr/Vffi 

S-(iv) T?*lfc7 5 K7$^f>Kyv- (W084/02705, #4^6-70132) 
^fcf^©^^^^ £fcTlB5£ (i i i) s TfB^ (v) ^£tb3#jt<D 



H 2 r^ 




(i) 




(ii) 
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'ML 



H.Nv^r^.^NHa NH 2 

NH 2 NH 2 



(v) 



f£ft (c) o*fi N Jn*5WSH4^JRT/W3^K (a) lOOiiWLT 
0. l~5 0 0fifig|3 N Mxifii~5 OMft*Pt»*>oT,fcV\, 

i" 0 



CH3 OH3 ^^H-s 
R 1 — Si-^O-Si-^ O— Si— (-CH 2 -)^0— [CH 2 -j R 2 

CH 3 CHg CHg 



P n c^ : FM- 0 4 11 (fr^F&=m 1 0 0 0) s FM- 04 2 1 (5H L *=*& 5 
000) % FM-0 4 2 5 (#^4=^1 0 0 0 0) ^ ^fc_hf5(DR 2 ^^U 
V^HOt)©, WfefyV Of*) $SL ^b"^ : FM-0 5 11 
m 1 0 0 0) „ FM-0 5 13 2 0 0 0) , FM-0 5 15 

4=11)2 5 0 0) „ FM-0 5 2 1 (^i=fi4 0 0 0) 
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(Dmmmmm ^m^xn, i^Tt*$^§ M^m^^m tjvx****/ 

K (a) ~ (c) bfcmirz— ISsS (3) T^£^3ffcW^*50o^±<z>^ 

^iMl^f* (D) ^tpr.i:^^bV\ ^7yilM (D) « N 0!l*.ff N — 

(3) : 
- (M)x-(N)y- 

#3g¥fiMfi, ^ (M) : 



-(cx^ 2 — cx 3 -)- 



CX 4 X 5 -^-(c=o)^O^Rf 1 



(M) 



10 DCT. X^^m^llWIC^/cfi^^^, H^fcf*FT*fc§ 0 

a«0~3<Z)S#:, b*3j;tKc{±|KlC^7cf»^i9 0^^ittl-efe5o 3 

mmmnLN^ ^ (a) : 

HOOC-(r 1 ^CX 6 =CX' 7 X 8 (A) 

f, ch 3 ^7c«cf 3 ^\ xfs&mrizmc^ sfc#m&^ K&tcmT*fcz> 0 mo-a 
tcmxhZo ] 

25 ^±oT#e>*Lfefl|3t¥<fct?*>«o 
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^mn%frtf^w&tz.itt<Dffimfc<D&m®in, 3~Hn**>* r taws. li\ 

^ (D) (DAi±, Mfr&mte&MT/l'Ztef-l'}* (a) iooli»LT 
5 0. 1~3 0 0£*8k Mfcfifl 0~2 0 0M#BT?2fcoT,fcV\, 

^•r^Stm-B^ (d) fi«3t¥f£M£rO. i~99.9*7P%*3j;trflKfiJpfifcNSrO. l~ 
99. 9%-^ N ^5p^J^^Ffi^500~1000000-e^b ^iMftT'fcoTJ:V\ 

CH 2 = C 

^COOH 

15 (RttH x CH 3 , F, CF 3 ^7t«Cl) 

CH 2 = C 

x cox 

20 /i^/t^^^&if^fcjf bttS„ 
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CH 3 F 
I I 

CH 3 = CHCOCl, CH 2 = CCOCl, CH 2 = CCOF, 

fp^^y^7^ KSr- 2 o°c~4 o , ceflf©jaft-^«H^ia^u rjs&^s 
BWr?aiS3&ifta£Sr^«ii:^a*bv\ m.mt tt(t t°^^ n, n- 
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*^p|oSB«s(^^Tit ttriB^ (a) ~ (o (&£T$>j&mz.mz 

Tf&ft (D) ) flS N aSf©giJfiO^T*fcoTJ;<, fc^ttKJ&Lfc&Offc 
5 # (A) ~ (C) (&&Xfi>&mzfoZXf&& (D) ) ^b*5Mfrt$)oTJ: 

(1) (A) ~ (C) $3 3:tmirtit£j&& (D) 
(A) »##?tfe&JS T/u- s Kds «t tf-fc <DMfo&Wfa 
10 (B) iP7K^ft*^JRT^3^^K (A) ^KJ^SWISKSrWr 

(C) ^tt|pj_fc£ij, b< ft^f tt[Si±f tfti:^^! 5 o o 

15 (2) mm^^-mmitmimk &&tp 

(3) ^IJ 

a> e> & s SffiM^ijT* fe o t «fc v \ 

20 £>T7^#/i^#^;^ft^£3§£l£U iP7K^#l4^JST^= drv-K (A) 

(d) (fflmm) zm^mtzm 

25 i«5awans»© J e&si^ft<> ttsife^ffl^fiK^t^js^^T*)*©^ 

%ii^T*# bV\ 

IT;^^K (A) (D) ^^*-^*-mi§#(DW 
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tim&MT (A) ^ N (D) «r«ft;$*«HIM3Wi:L 

^<y/7s/y^ 

7xyy, y;H^yy*7x7 y N 5t7^by^if 

^^v^^TVK 3-^f7^!Jy 2-if/l/777 7 ;3 r/y j7y77- 3r 

/y ry^7^r/y*^ 

v-F (A) fcitJ«^7 5/**^ (D) SriSte$*50lite8!l£ LTIi, ofot 
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a— K=#34iu ^/i^—^-M^ ftx&^&J*^ i?TS~t?J»^ Tls^ 
(3) fi, ^TK^ftt^JST/l-^^^K (A) *5it;t7y|I^ 

15 (d) N m^^^—mmi\Mfm\ (2) ^it>^^^cT»i-?.ii^iJv 

f£ (D) *r*&— ^«?i-5t>©AW*LV\ r(D^ij^^i-S^#f»^Hlt 
B&it/8S/B*&& ilW ( 0 . 1 mftriO £ ft 5 ass; < N 

20 i^ff < #btL^^T^ LV\ 

d^S^J (3) ibTte, fcitl^f/vta y^y\ if/vtuy/^ 
y n y ;V~fT± ; r — V ^ ni^w-fe n y juy'T'fcT— h t£ if <£>i? n y/i^y^ 

k ^;vr j tvr^"r—Y, mmy^/K mmr^/K sm^^/k mm 

25 y*^vK My^/K ?UI^?vK 3-y f^r^nt't^f/K 3-y h 

^r-yyn 2 — t Kn W yf&gl^ 9vK 2 — t Kn W y 

mB.^^E(D^-^"r^m^M ; y°n bfi/yyy n-;^y^f;i/x^f;K 
y°n t° w>y y 3-;^/xf^x-f;K y°n t°yyy y /wey y^yio^ 
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^—/um^M ; 2 ~^f-y ^ v-^ n^MJ-y ^ y ^/^r 5 y -y- h >\ 2 - 
^7"* y if h ^»'J ; y ^ y — /k ^ y — >k ^ 'V — /k ^ y 

^fc$b^> T/^;Htf ©7 y ift^i (B) 

7y*3R©j8^RIi: LTI4, itfCH 3 C C 1 2 F (HCFC-14 1b) N 
CF,CFjCHC 1/CC 1 FjCF,CHC 1 FS^fe (HCFC-2 2 5) N 
^/i^n^^f-^ ly/i^n (2— -f=f-;v*r f7 t KP7?y) > yh 

H (CF 2 CF 2 ) n CH 2 OH (n : l~3©lf) , 
F (CF 2 ) n CH 2 OH (n : l~5©fit) „ 

(CF 3 ) 2 CHOH 
t£)£<D7 y m^T/l^ a — 

5>0 % C 1 CFjCFC 1 CF S CFC l/iifWf>tl5c 

*^0J!«BfrfB (A) ~ (D) (1) t^^/i^— IftiffifbHi 

^ij (2) i:<D?j|{b'l4-^^^*S»a^J> (3) Sr^fcfca—T^ 
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tI^5t)®^L<, M&#>\z.ftT? ^^Oy^/H 

i:5 7^;^ftytHJSU ^^(^li^^^mriB (A) ~ (D) ^fe 
(l) ©«©M-M-l^i*M(aot»5 r i:^ 

10 «#Ji: Ltfl^tS WtM<DT:? U/W^Wi LTte, T^P;^ T 

^ y a - 7/vtnr ^ y /t-^^/Hi. w ^tR-^ w ^ 

X 

I 

CH 2 =C-COOR f 
20 XttH N CH 3 $fcteF N R f 2 ~ 4 0©^7 y^T^^S* 
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X X 
I I 
CH 2 =C-COOCH 2 CH 2 -(CF 2 H-F> CH 2 =CCOOCH 2 CH 2 {CF 2 > T F, 

X X 
I I 
CH 2 =C-COOCH 2 -(CF 2 H-H , CH 2 =CCOOCH 2 CF 3 , 

X X 

I I 
CH 2 =C-COOCH 2 -(CF 2 >tH > CH 2 =CCOOCH 2 (CF 2 ) 6 H , 

X CF 3 X CF 3 

II II 
CH 2 =C-COOCH , CH 2 =C-COOC-CF 3 , 

I I 

CF 3 CF 3 

X CP, 

CH^C-COOCH^CF^CF 

I 

CF 3 



3 



X CF 3 CF, 

I I 

CH 2 =C-COOCH 2 CF-<OCF 2 CF> 1 rOC 3 F 7 (n : 1~5) 

? v />m)¥-&fo<DM f fcM\zn, i, 3 /k i, 4-y 
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Rf — CH-CH 2 OH Rf— CH 2 OCH-CH- — CH 2 OH 

OH OH 



(R f femmWt 1~40 (D^y ymT/V3c;vm , 
R 

I 

HOCH 2 C-COOCH 2 CH-Rf 

I I 
CH 2 OH OH 

(R f 0©t7^#7;^S, RfM£fc^*ffcl~3<7)T 

HOCH 2 -Rf'-CH 2 OH 



HO-CH 2 CH-CH 2 -Rf'-CH 2 — CHCH 2 OH 
OH OH 

HO-CH 2 C-COOCH 2 CH-Rf'-CHCH 2 OC-CCH 2 OH 

I I II 1 

CH 2 OH OH OH O CH 2 OH 



(Rf' f±^*»l~4 0^7y3|lfr/^V>'^ RteH£fc«J**ffcl~3 
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(A-l) «^ftt^MT/^rn^v-K^J;W(DjP7X^?#/> *3.fctf 
(B-i) -7>ym$r$te&mt'&M 

Bzm&^irZifcSm&fcis^x, Sltf 3. 5%«Tt?«>oT3iBBfr5jftJHS 
fflipgtf* 10 0 nm^±T*fe 5 £ £ #0* L < „ RMm 3 %OTT?Jfe o T5S«rt"S 
i^KtSMg^ 1 0 0nm^±T^5r: £>ta&£ LV\ 400~800nm 

(B-l) 7 ^m&^fc^mk&ywMt LTfi, £TFtf>t><E># s 0!l^£ 

(1) 5fe^2k^«H4^JRT/>3^VK (A) fcKJSf 5lrffi3ESr^rt-5^— 7 
/^oS^t©7^*M (B) Ofth,, 

(2) 5fe©t¥Wi5 0 0g±©t7 5/*l^ (D) «u 33 J; 

(3) 7;^n7/^S^f t57^ U h^fi^ M&ff, — ^ : 

X 
I 

CH 2 =C-COOR f 

#s tf:^OT^ y l/- (D) ir^jffi.^^ 

(M^f±\ 7^UwH¥ift:tt7s/il^ (D) §r«^i-S^*^t© 
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X 

1 / \ 

CH 2 =C-COOCH 2 CH 2 -4-CF 2 CF 2 l— CF 2 CF 8 ( n : 1 ~4) 

n 

X X 
I I 

CH 8 =C-COOCH 2 -{CF 2 H-H > CH 2 =CCOOCH 2 CF 3 > 

X X 

I I 

CH 2 = C-COOCH 2 -<CF 2 h-H > CH 2 =CCOOCH 2 (CF 2 ) 6 H , 

X CF 3 X CF 3 

II II 
CH 2 =C-COOCH , CH 2 =C-COOC-CF 3 > 

I I 

CF 3 . CF 3 

X CF, 

CH 2 =C-COOCH 2 -(CF 2 >6-CF > 

I 

CF 3 

X CF 3 CF 3 

I I I 

CH 2 =C-COOCH 2 CF-(OCF 2 CF)- ir OC 3 F 7 (n : 1-5) 

ta (a) ~ (d) tf>b£3s^fc (1) ^(omm-^m-M^(D^M, ±m 

^/^-wi^, fm^/^-A (jmztmm£i£) ^^^xm^mn^ 
tiztK mfcffl&mm^ft^M&'vn. mm (a) ~ cd) ^b^st^ . 

(1) lOOtfiSPI^tTO. 0 1~3 0lt^ £fefcteO. 05^201 
*t$?^U<»> 0. 1~1 0S**fP"C*)So 

pl<», mm (a) ~ (d) a^^ss^ en ^te^ns^t*-^ 

— (^e/HSfe) U 0 . 05-50 ^/^%, J; L < 0 . 1 

— 20 ^/P°/ck St>£f * b < ^ 0 . 5 ~ 1 0 ^E-/^%t?fe5 0 
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mim%&m~rzM&fe, mm ca) - (d) cu 

^/i^©^fH&/HBcte*fr IT o . o 5 — 5 o^/i^% > L< {3 0. 1-20* 
S%0^U<(iO. 5~l 0^e/i/%-efe5 o 

0 . 5-70 11%, ^L<(il~50 S*% £ & « J; 5 ^lE^fS 

3W*Ll\ ^(m7yftv^^/^A OSHt^I. 3 8) , Bfcfb3£# (JB 
#T^1. 4 6) N ^-/^bT/^^^^A (©iff^l. 3 3-1. 3 9) . 7 «/f t% 
/Uis&J* (©iff^l. 44) , 7yftPf!)^ (®Ut*1. 3 6-1. 3 7) N 
7yflSthP^ (JBJf^l. 3 2-1. 3 4) % 7s/ftMJ^ (J®#f*5 1 . 
4 5-1. 5 0) ^^©^^SSSLV\ */c, CuS, CdS^Ag^£>&3 

flqftfcfii 10 0 nm^Ts 5 0 nmTOWt LV\ 
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*mM(Dmmwmmn. mm o) \mvxmm (a) - (d) ^b^st^- 
# (i) „ ^f'temM^^^ x/*—i?3 ^<d$><d^ s mmft<D-b<DT*b£ 

*^PJoSufB (A) - (D) ^ftSfil^f* (1) $»fbll 
£6£iJ (2) /^ft3*KM«ik feJ;t^Ji|BO^^^^:|SW^ffi^3S^I«r 

^Mbi-^t^lSBJOHtflB (A) - (D) ^fe^Sl^ (1) ^O^*-^ 

taotlb§^0. 03 — 0. 5 nm(DWmfrhm$Ji1$*l, 0*L< tiO. 0 
7 — 0. J;W?IL<tt0. 08 — 0. 1 2 nmX-foZ> a mW-i)H&t€ 

% 7t W Hit^coffiM-f b^^^g^ £ ft 5 fgft 3? 5 «, ft j&v? ig^O ft Hi? 
te^l«5lklf|£ifebfc<^<D« 2 0-7 
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2 O nm N 03: L< tt5 2 0 — 6 2 0 n m t ^5 i 5 I^li)¥^ft5 ©^^f 

r^v^mmm, y^y-^mm, ^^mm, ^-vrmm, 
%^mm, v?ry^7^i/-btE ^^wt, r^/m t^kwjj^ 

mt£t*<D&m mm, wmm, t&mte z.k&x~%z 0 

•So 

U/fcT^^UT (AG) l*j-^LTt^L<l$^ gb*W^SAtB&Jh«l* 

CRT, fif>f^/W> /yX-rfV^M, TO&^TV^Wffc 
%M% J r>(X#, CD ■ LD •DVD^^p-K^y-i3fef^^^, PD 
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_L!B W tdftS 9 ft»t 5 * «3 h * fc -y /i^ 0 

5 *&m<DBitt&±mte. mm ca) ~ (d) ^b^5M* (d 

w^e^m? u M#t u N o . i ~ o . 5 n mm&(om&<Dmkm% t vxm 

10 ftfcD, £tt$rfiMi U7c X) N in ffiffi ^<DM ItM tl 6 r t K «t «9 

- i 6 8 o o 5 #^tc^$tb« «t 5 ft § Bi»ry^n- h %m^fr 

20 hji^mtt^-^-r^^wij^-ifsr tmj^^\ mmt^xn, -c 

OO- -NH 2> -NH 8 \ -NR U R 12 R 13 (r^t\ R 11 , R 12 & J: XJR 13 n, 
fc^ttV^V^ o^/kg, n-^ntVl^S, n -l^vV'gft if) . -SO s 

- & if <D-r ^-^i±s^tp *° y *s v =* - mmmmw^ & xi&m 

(fciiilNaF, C a K 2 \ Ag, Cu N Auft if) & Wfcff fcfrSo 

/%tz.\± v bmfc&mpjjkm&mnirZ) ^tmT-a lv\ $s«ui: t-c 

#ffiS'|££rj (T-;^^ jj<?*zsm, y^^^if) 
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m (ato) , -j^w&tttmfcto (ioTo) mj^^\ mm&vmxn 
a to» l < , %rm$35±i%%kib l < nmm&om'vfe i to^i lv\ * 

Jfrfctt, *ffi^«IJ©@W^t>J;S^, 0tj|£fao. 05-0. 

V\ ftjg^JSJlf*^, ^£*®*ffi^©J0^te##i-«3^ 1. 5 5-1. 

9 5 aw* LV\ 

*^SKo^B5jhmtt> y^m^m^<, mmm<kftht&<, *ti&fc 
'j>&<. m<Dtp$:Hmz.33^xnmmft ^iT/^^Ks^m) 
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60 ^© ct 5 fg^yhn-;^ 19 feif©^ 

mtm 1 

15 y )V^-x3.y jv^jv^^-^co-y yM\\^^ (B) ; pfpeos©11> 

.xrnf 1 ^ St (a) : 

C 3 F 7 - (OCF 2 CF 2 CF 2 ) 24 -0 (C F 2 ) 2 I (a) 

20 ^ :7,M- P7b7^nn^780g bfc % <7\ v>- t - /f/W^ 

-t^Kl. 5g (lxio-^;v) &tt&2K ft#te3f&rtSr£*flHfeL;fc© 
*>n tlliTiTP^- h ct 19 tf^/^ MJ^pn->77l 6. ig (0. l^e 

lttffB^7 Wb£-#>3 4. 4 g ^—7/^12^^^ 5 0 gfc:$g$? bfc 

»p v 2. lg (3. 2X10" J ^) &&»#^«*i3rfc 0 /KtK^T?^^ 
^*PU ^^T^7K^^7-/H 0 g»Tbfc 0 MTH-Tf^s 7KtK^^ 
»3»gf£T2B#f H m^$*fc 0 BU&m-T&, 2J1^ 
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a; (b) : 



C 3 F 7 — ^OCF 2 CF 2 CF 2 ^0(CF 2 )- 



CHoCH- 



-H 



(b) 



Si— (OCH 3 ) 3 

-e^ $ ^3 5fcflS^**Yfc $ frbfc v- 7 Wb-g* 3 1. 6 g <H#fc 
'H-NMRit), 1. 2—3. Oppm^TIBO^; (c) : 



-I 1-10 



Si-(OCH 3 ) 3 



H-CH 2 CH 



-H 



(c) 



Jf#^S?aSfi-^#X.fc 1 0 Om 1 ©^7^10^077^3^ ^-7/^ 
p— (1, 1, 9, 9-7f7MKn-2, 5-»f!J7/^P^f^-3, 
6 - v^^rf" / J* / —/P) 

CH 2 = CFCF 2 OCFCF 2 OCFCH 2 OH 

I I 
CF 3 CF 3 

£2 0. 4gi 
[ H -f C F 2 C F 2 >a C O O V 

©8. 0li%/^7Mn^fyiS^ 2 1 . 2gAtl> Mtlltl^ 
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/l/S5r^5#^^^M^f*-efeo7t 0 7f7tKB77y (THF) £r 

«^ffiv^ g P c##f J: 9 LfciW^r^Mte 9000, 

*fi2 2 0 0 O^fcofc 0 

<^^t4(Rl-h^J (C) ; P (MMA-TMSM) <7)M^> 

rtMi 5 0mi (DmmmwmH^^T^u^m^-— v^^—^mm^^ 

^ (TMSM) 5g, ^^^U/^^^-/^ (MMA) 2 0g^J;t>^7^n^ 
K (LPO) 0. 15g<M±&^. N m-U&mtelst'o ^(Dft5 5°C 

•C2 0 b#p«#t^^js L^fjs ^ffifc $ -it /c 0 mm-m LfcfL # ^ 

U 5 0°Ctc:-C*^#^fToT2 1 g(D^*tt|B]ii^lJ (C) ;P (MMA — T 
MSM) &#7c D ^7c. 7b7tKP77^ (THF) WdV^GPC 

3r#f^ J; <9 aiJ^b/cWi^^i^ 9000, 20000 -efe 

MjsM 3 

<W^/^*500mJi^^-/*m^f* (D) ; FAEH(7)M3g> 

^ v^=Fvl/^— 8 0 m 1 N 1 Tl#^OHMt^7 U /l^— 

7^©¥tl^#: 5 . Ogt, t^^yi. 0 g £rttiA^ 5 °C^T^7^ 

^»«T, jt#^fT^V^^7jSfe s ^ta-7/^P7^!)^|7^7^ 
F : CH 2 = C F CO F<D 1 . Og &x?^?-/U^— <t;V 2 0ml ^fg$f Lfc^© 
%m 3 0£»>ttTMTLfc Q 
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fcmk<D^—^;vm&&ftmmM^xti, 7km, 2%wkfcft&. 5%Nac 



-OCCF=CH 2 

o * 



vjux.-7)U / 7'j;n-f;p -4o/eo^u 



10 W^<OWlW£ 1 6 6 1 c m" 1 C = Ol©M5 1 7 7 0 cm 

ttASE»B@0l l 

15 rtiii 5 0ml ©tiHtfl#^^ryw^i^ v-7^1i^Tr 

2fc#flHfeL;fc:$U 7-fefy60g, :r:^vH*:=:/Vac— • *rJV (EVE) 5.8 g, 
2-t Fn^r^xf/Hf^x-T/i/ (HE V E) 3.0 g, fc^^y^n^ 
/Wn°— ^-dr-^-T K (L PO) 0. 15g^rtt^s $ J — >vt* 

20 ^nn-^nt 0 ^^ (HFP) 15. 0 g trftiZ^ #fi£rlli#r Lfc 0 f^U 

— 5 5 °C^3t Lyt^t*©JEE^7 4 . 7kgf/cm J ^ bfc D 
-^Ofg 5 5 °CT 2 0 Bf f^#Tk:^£«c U W2.5kgf/cm 2 \Z. 

MT$S#U 5 0°C^TjC^«£rffo-Cl 2. 6 g©7^/i*M*PFHB 
VE&#7t 0 
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^<D75/*^*MftPFHBVE^Tf7tKn77> (THF) KWM L 
Til Lfc 0 . 5 %^SrfflV>Ty/WN°— 5; V g^avb^y^^ — ^ «t 
iJTKy^^u^l^^Jiajfc^^S^ftfci:^^ 3 9 0 o 0Trfeofc 0 

<7>7il^fr ; P 1 7 FA©M5e> 

rtiqf i 5 0ml (omMW¥WM^^'r>^^M:^— h# ^—y^'MMiJ^x* 

T-te h^6 0 g> A^7;^nt7f;^f^77 1 ^ 

(17FA) lOg, fci^7 7n^/W^WK (LPO) 0. 15g 
#?aSrffl!*&Ufe„ *:<D& 5 5°CT?2 0B#rM#T^S^Srll^b^ 
£#lh£it:fc 0 M^igLfcf^ -e— SSHRSr^ ^y^H:tAL* 0 

lg©7 P 1 7 F A£r#fc 0 

3 

<7y*I^fr; aF-PHFIP<D$Bt> 

5 0ml(Dm«#^f=t#^Xi/^^M^ V-y^m^T?^ 
#K&bfc& N TirhV6 0g, a 7;^n-^t7;^n^ VT'n t°^77 
y V — h ( a F-HFIP) 1 0 g, *3j;t^[H(CF 2 CF 2 )3C00] 2 (Z)8. 0MA%^— 7 JVjrn 
^■f->mm2 g^rttiA^ ifii:T2 0Bfr B m#5r«bTtTofc 0 #fetb/c 

5 0 ''C^T^^I^^tTo T 9 . lg©7y ^fi^fr a F-PHFIP £r#fc a 

mtfem i 

^7^ [Si(OCH 2 CH^ 4 ] (TEOS;A^) (ffS^M) 2 4. 4*P 
fril, ^rfd^f^i -1,1,2,2 -*t h 7 t Fnf^ f ^ h > 

[CF^CF^CH^H^SMOC^CH^] (PFOS;B^) (itMit 
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mm) 7. 4£lk 7g N ^/-;H4g, (M) 0. 0 5g, 

*5 <fcOT? y ^ * ^ ]) ( PMAA ; CJ&#) 1 . 2 t^WN b^ffl"? 1 2 H#W 

5 

T*5 0 0~2 0 0 Orpm©[Htei:T*3'- b b> ^fiT? 5^W#Lfc 0 ^<Dil N 
^f^©^J?^ 9 0-11 Onmi^S =fc 5 ^ t°^3-^-©HI^:^PS 

10 bfco 

<«JH-> 

15 

ft^mtkmffib bT, _hfB*M%^M I B K^&, ^t°^r2-^w-(-j;i9 

20 fftfsH^o^T, T y^m-$X$\%m^^X 2 5°CT©S*5 5 0 nm<Z?fcft<D^£5 

(tSJffi^ (n d 25 ) £r«bfc D 

Hi • 

#k;ftfc^gri»i: LT{i:#6 0 mmff ^tt^^^ff lU- 3 4 1 0 
Ml ( 0 Z&^B'fM) £rfflV^T, ^4 0 0 nm~ 7 0 0 xasi<0%<om&^U 
25 5£b7t„ 

tft4 0 0nm~ 7 0 0nm<D^^oV^T^It^»J^bfc D 

#b^c^^r^i LT\ #AltM^^y ^y^-^ 7 - (M-2000 : v 5 ^ 
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5 i^gsi^M£ 

j i s k 5 4 o o iz.mtkvx^mm&^m^L-k.o 

io v —tiM) ^m^xmm^mm^M ug/cm 2 com^x 2 5 si^il^ 

15 7K, n^±±^^j^M±^fe^ 

S^ff (CA-AM : WmWmn^- m) ) 3H£JSU MTT*Etl.Omm 

20 mmm\m^m^i?y?xm%:m%, t;n3-^i«^§i!), 

i0^(^tii§!ii^^5 o o : m^m^^y^^swi&s^xm^ 
t&x%z> 0 a :&,%m v )m&^mz> a x : ^ 

25 pWBAjj 

m«^j»^ttro^«> mnmxfyyf-tm.m (^*z> (m scratch 

TESTER CSR-02)£JlV^ J I S R-3 2 5 5 \z3£ CTlIf Lfc D IfJglSSEi: 
O : 0. l-10raN/mm 2 (DJnaT'e^ ^yfbfcH WA&^V\ 
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A : 0. l-10mN/mm 2 (Z)MT-e^ 9 7 5^ Lfc £ ft fc-^flf^A^o 

X : 0. l-10mN/mm 2 (D^[imT-e^ ^7^f Lfci^ KlflWSjEtfS «9 . iI)S^t5o 

#£fi£Xj&7fem^#3fe$£ (ESC A) JCio-CaiSLyto 
Hffi^il 2 ~ 1 0 & «t tWfctfefll 1~4 

^ StM^O ^^H^fiqSftSraije Efc 0 * fc, Hffiftl 7 i: i*;«J 4 T*# b *l 
15 fc&jfcov^T, Wa^^^#^^M^bfc 0 ^Bl~0 7(^t o 

(A) fifefr 

TEOS : y"- hy^h^iy-yy^ 

NCOTSM : ^y^T^f— h7°n h ]) h 1/ 
20 (B) 

pfos : ^f9 s rii'7/v^rxi— 1,1,2,2— x h7t Kprv'/i'f 

PFPEOS : y;vifua^— 7VW7 ^ 
(C) jfcfr 

25 PMAA :jKJJ^^^U/^ 

P (MMA-TMSM) : Hsl>8t*?'A' • 3-*## V u^i^n tVP h 

P (MMA-TMSM) -PDMS : MOHf tt^^f /^U 3->tf 
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(D) J&ft 

FAEH :^7 5/i7!J;^f;H^ 

PFHBVE :^f7/l/i-n/ntVy. t Kn^r^f^t^ 

5 /ken— r/I^ • xf/Hf^/l/x— 7Vl"SfclNNfc 

P 1 7 FA : jtf ^/l^n^^/l^^vl'T^ U f 

aF-PHFIP : ^P-a-7;WtP-^t7/l/tn^ y7 p nf;i/7^ 
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i * o i B 

(B) Jn2K^5¥i44kMT/w=f¥^K (A) hmi^^m^^^^-^ ^ 

(C) ^JffWJ^'I 

^ h ft S - ^ Sr«M* £: i~ « *ffi^WJ D 

2. (A) # N (1) : 
R 11 1 (R 12 0) b M{0-MR 11 e (OR 12 ) h } f -R n d (OR 12 ) e . (l) 

0 — 4. a + b = 2~4, d 1 J; (K e fi l^^ifi 0 N d + e = !U f fi£ 
0~10, {SiR(i0~4, gfi0~3 N h«0~3, g + h=l~31?$>t) > b, 
e *3«kU<h©*>fc< tt> lo2SlEJLb-Cfc5 0 ] 

3. f&fr (B) j)K (2) : 



Ef-f-0CF 2 CF 2 CF 2 )^(0CFCF 2 )— (oCF 2 ^-* 

CF 3 



* — (-OCF 2 CF 2 ^— OCF(CF 2 )- 

Z 



Y 



(CH^ M— (R 1 )^ 

(r 2 )„ 



-x 
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r&Fm&te—B<D%m&> ^ k Cn d«:o~2ooc«it em^itnu m&xm 

4. ^'|4|r]±^J (C) (D*®gfe^Vl-^-^iOmJ/m 2 £;±TfcS'fb^-T:-fe 

5. ^*t^tRj-h^lJ (C) W^f5 0 0Bl± N 0JfcfilOOO£JLLtf>#:7 y ' 

15 7. #c¥^^S500^_h<Z?^-7^*M^ (D) ^^e>(-tftSrilr^ 

mi~rsis*JS i~5 ©vvf ^4cfB«^*ffi^a^j 0 

8. t7y*l^ (D) #\ -$!5£ (3) : 
- (M) x -(N) y - 
[5t^, x*5j;t/y{^ l~5 0 0T?feS o 

20 mmmsEMte. ^ (m) : 



-(cx^ 2 — cx 3 4- 

| (M) 



X 3 «H N F, CH 3 ^/tfiCF 3 -efe§ 0 

Rf L {^m^Cl~40<D^7^*T/I^=3r7l-S^fc«^#:2~100O^-^/b^^rW 
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T>V^%/)V^ ■fr/V^^;vm, ^yv'T^-M^ ~HfcfeZLtib(DfcJfcm%: 

fltitWSNte, 5£ (A) : 
HOOC-^R^CX^CX^ 8 (A) 




CH 3 ^7t{*CF 3 T\ X 7 *5j;OT{ilKlCs H^fcttFTfcSo fttO^ 

^$^S^i^P^/^V^fc(»^*f*i:, (M) Sr-^S^ 

■VTFtStiZ r. i: Sfit^i 1-5 OV^^*^^|BftO*Bff«yffi3Wo 

9. »5F*&^ft500^±©-g-7y*S-^# (D) Sr^bte^frU 

(D) ^\ (3) : 

- (M) x -(N) y - 

tfjg^fiMfi, 5£ (M) : 





'a 



(M) 



X 3 tt^ F s CH3^fc«CF 3 -T?fe5o 
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«5t^ffiNfi, * (A) : 
HOOC-fe^CX^CX^ 8 



10 (5^ s R^^ySfJS^flHft^tLTt) J:V^*fl~7©2tt©flST\ X 6 teH, 

F, CH 3 ^fc^CF 3 T\ X 7 feJ;tJ«X 8 ^|R|C, tfcdl*!!), H*/t«FT?fc5o mo£ 

-e^^tbS^fP^/^v^/c^O^^i:, #5St¥te (M) ^i^xf 

15 ^,fcoT#fenfc«5g]Mrr*fe5 0 ] 

i o . ^wmizmir%Mmm<z>m$tw 1 . 5 o^r-cfc^w^ 1 ~ 9 <d 

1 1 . wt^*^-mmikmm\ &^;rt- &mk t-tz m^m 1 ~ 1 

1 2 . awss 1 1 \zmm<Dmm$!mm &%mt lt# b ti 3 &jsi 0 

14. sit^itK^r^ U/^#Jii> k jj?yifi'^fU7 

25 ftfc 1 ffiT'fe § ft 1 3 telB4fe<Z>RttBfrlt ^S#/B n no 

1 5 . T&m&m&mtKLmm lt^smt^ot, 

( i ) 1 5 0-1 6 0 0nmW^(D^flMiJ^b^fcKW#t4^*5V^T, R 
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(i i) ll»tBlftx^^6. OmJ/rxfSXJiX&Z-b&mikb 

1 6 . &Mm 3 . 5 %&T^&^Xmmi'Z>$i-mffimWi& 100 nm^±-Cfe 

1 5 KWm^^Sho 
1 7 . 3 %^Ttfco St^ffltl^S 10 0 nm^ -t-C &> 3 It 

1 5 fc1B#tf>3fe^i&„ 
18. 400 — 80 Onm^MfSBI^&V^ 3 %OT-Cfe^>lt^ 

m 1 5 ^fB«^)^i^n n p 0 

1 9 . 2 . 5 %£ATXh Ztmm 1 8 ^|B*O5t^p°p 0 

2 o . ft^ii i~ii <D\^ihfam^(ommmm\*m3$-r% riia-ot 

#brt5ft^35l 5-1 9 (D\^fofr\ZLtm<(D%¥m^ 

2 1. (A-l) ^JPTk^tt^JS T/V n Kja cfc W C7>jJD7j^?^ *3 «t X* 

(B-i) 7y*^tp^raMt:^ 

%mikbi-z>m?kmi 5-1 9(Z5v^tL^^fB«o^#/ n n p^M* 0 

2 2. ^M7^3^^KWtT N 7^itti/5 5 5~ 7 Omol%"T*fc<5^® 
m. 2 1 fclB^ft^S^fe, 
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